Problem Set # 3

Latent Class Analysis of Depression Symptoms

The data set for this problem set is called ECA6FULL.TXT (tab-delimited ASCII file) and ECA6FULL.DTA (stata format).  It contains information on 6 symptoms of depression in 2938 individuals in the Epidemiologic Catchment Area (ECA) wave 1 data.  The ECA study is a community-based study in the Baltimore area and wave 1 was collected in 1983.  The study focuses on mental health issues.  We will focus on questions that ask individuals if they have experienced certain depression-related symptoms in the previous 6 months.  The symptoms (in the order in which they appear in the data set) are

1. Depressed mood

2. Appetite change or weight change

3. Sleep problems (insomnia or hypersomnia)

4. Fatigue

5. Problems concentrating, slow thoughts

6. Suicidal attempts or thoughts, thoughts of death

We assume that the presence and absence of these symptoms and the patterns in which they occur are able to define the mental disorder “depression.”  Use this data and latent class analysis to answer the following questions.

(1)  Get familiar with the dataset (you may want to use Stata to do this).

a. Provide descriptive statistics about each of the 6 symptoms.  

b. Create cross-tabulations (i.e. 2x2 tables) for the symptoms.

c. How many response patterns are possible?  Do you expect to see each of these patterns in this data?  Why or why not?

(2) Fit latent class models with one, two, and three class models to the data.  Use Mplus to do the estimation.   Attach a copy of your input setups and output files to the back of your problem set submission.

(3) Write out the model parameter estimates (to 2 decimal places) in a table so that models can be compared (similar to the way we compared models in class).  

(4) Consider the precision estimates of the parameters.  Is there evidence that any of the models are not identifiable/estimable?  

(5)  Interpret the estimable models.  Label the classes and describe who tends to be in the classes by the symptom prevalences.

(6) Consider only the 2 and 3 class models for this question.  Calculate the conditional probability of class membership for each of the classes in the 2 models for individuals

a. reporting no symptoms

b. reporting all symptoms

(7) It is true that exactly 2029 individuals reported no symptoms and exactly 19 reported all of the symptoms.  How many individuals are predicted to report no symptoms by the three class model?  All symptoms?  How about in the two class model?  Does this tell you anything about model fit?

(8) Below is a table showing AIC, BIC, and the “–2log-likelihood” for the 1, 2 and 3 class models.  Based on these results, which model would you say is most appropriate for describing depression in our population and why?  

	
	-2LL
	AIC
	BIC
	s

	1 class model
	11,162.84
	11,174.84
	11,210.75
	6

	2 class model
	9,744.06
	9,770.06
	9,847.87
	13

	3 class model
	9,681.52
	9,721.52
	9,841.23
	20


(9) The log-likelihood statistic is sometimes considered a goodness of fit indicator.  Is it valid in this case?  What is needed for it to be valid?

(10) Does the LC model help us understand depression?  Explain why you think this is or isn’t an appropriate application of the LC model.

(11) Comment on Guttman scaling as applied to depression using this dataset.  Is it a good choice in this case?  Think of another example that would be a good situation in which to apply the Guttman scaling model.  Describe the example in some detail:  What symptoms/questions would be involved?  How would the items be ordered?

Extra Credit Question:  

Suppose you wanted to put some constraints on how a 3-class LCA handled the suicide symptom.  Two ways (among many) to do this are: i) if a person is suicidal, they must be in the most severe class, and ii) if they are in the most severe class, they must be suicidal.  

A) Conceptually, what is the difference between these two options?

B)  Write each of these options in probability notation (i.e., A|B).

C) How would you fit these two models in MPlus?  You need not run them, just provide the necessary  code.   (Hint:  the Mplus website provides some guidance on this).

D) Generally, in what circumstances would you want to constrain a model?  When would you not want to do this?

E) Suppose you were forcing suicidal people into the most severe class, and found a number of people (say 5) who were suicidal but had no other symptoms of depression.  What should you check?










